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ABSTRACT
P a l y n o l o g i c ,  s t r a t i g r a p h i c ,  and r a d i o c a r b o n  e v i d e n c e  
i n d i c a t e  the p r e s e n c e  of a h i a t u s  w i t h i n  the s e d i m e n t s  of 
S u m n e r  Bog, B r emer C o u n t y ,  Iowa. T h i s  c h a n g e s  p r e v i o u s l y  
p u b l i s h e d  i n t e r p r e t a t i o n s  of the bog. D e p o s i t i o n  c e a s e d  
and e r o s i o n  and w e a t h e r i n g  e n s u e d  at the b o g  d u r i n g  the 
m i d - p o s t g l a c i a l .  The p o l l e n  e v i d e n c e  i n d i c a t e s  t h a t  d u r i n g  
the l a t e - g l a c i a l  a c l o s e d  c o n i f e r o u s  f o r e s t  c o m p o s e d  of 
a b u n d a n t  s p r u c e  and la r c h  t r e e s  r e p l a c e d  an o p e n  f o r e s t  
v e g e t a t i o n  w h i c h  still c o n t a i n e d  s p r u c e  and l a r c h  tr e e s  but 
h a d  a b u n d a n t  h e r b a c e o u s  o p e n i n g s .  The l o w  p e r c e n t a g e  of 
fir p o l l e n  w i t h i n  b o t h  of t h e s e  p o l l e n  a s s e m b l a g e s  s u g g e s t s  
t h a t  fir t r e e s  were o n l y  a m i n o r  c o n s t i t u e n t  of the v e g e ­
t a t i o n .  The very low p e r c e n t a g e  of p i n e  p o l l e n  i n d i c a t e s  
tha t  p i n e  trees w e r e  not g r o w i n g  in n o r t h e a s t  Iowa d u r i n g  
t h i s  p o r t i o n  of the l a t e - g l a c i a l .
INTRODUCTION - PREVIOUS INVESTIGATIONS 
Sumner Bog is located one mile north of Sumner, Bremer 
County, Iowa (NW1/4 of sec. 13, T.93N., R.11W.). In the past 
few years the "bog" has been tiled and planted in row crops. 
Sumner Bog was first sampled in 1964 by Walker in conjunc­
tion with his investigation (1966) of bogs on the Des Moines 
lobe. Three radiocarbon-dates were obtained from the bog 
sediments. These dates, and a very simplistic pollen dia­
gram were reported by Ruhe, et a l . , (1968). Kleiss (1970)
2also studied Sumner Bog in his analysis of hillslope and
soil evolution in Bremer County.
A revised version of the simple pollen diagram reported
by Ruhe, et at., (1968) is shown in figure 1. Ruhe, et at.,
(1968, p. 29) interpreted this diagram:
A preliminary scan of the pollen spectrum of the 
Sumner Bog shows the dominance of conifers and 
hardwoods until 6,130 years ago . . ., followed 
by the dominance of grass. After 2,930 years, 
resurgence of oak is indicated in the grassland 
regimen.
This interpretation has been repeated elsewhere (Kleiss,
1969, p. 34).
This pollen data prompted the need to revisit Sumner 
Bog. The interpreted dominance of conifers until 6,130 RCYBP 
(radiocarbon years before present) is 4,000 RCY too young 
compared to other regional pollen data (this will be dis­
cussed in detail later). Also, the rather high percentages 
(and fluctuations) of "other" arboreal pollen in the 6,130 
RCY to the present might shed some light on the vegetation 
history of eastern Iowa. The present authors were also in­
terested in obtaining a late-glacial pollen sequence from 
a site east of the Des Moines lobe.
The vegetation associated with the Late-Wisconsinan 
glacial ice in Iowa has been interpreted from buried wood 
fragments and pollen deposited in lakes and bogs. Radio­
carbon-dated wood of glacial age has been identified pre­
dominantly as P i c ea, T s u g a , and L a r ix (Ruhe, 1969, p. 188).
These pieces of wood have supported the existence of these
3F i g u r e  1. O r g a n i c  s t r a t i g r a p h y ,  p o l l e n  s p e c t r u m  scan, a n d
r a d i o c a r b o n  d a t e d  h o r i z o n s  in S u m n e r  Bog, r e p l o t t e d  
f r o m  figure 11 in Ruhe, et a l ., 1968, p. 30.
t r e e s  i n  t h e  upper M idw est b u t  h a v e  n o t  i n d i c a t e d  t h e i r
a b u n d a n c e .
P o l l e n  s t u d i e s  h a v e  s u p p o r t e d  t h e  p r e s e n c e  o f  c o n i f e r ­
o u s  t r e e s  in  Iowa d u r in g  t h e  l a t e - g l a c i a l  and h a v e  p r o v id e d  
a means f o r  m e a su r in g  t h e i r  r e l a t i v e ab u n d an ce  (L a n e , 1931;  
W alker and B rush , 19 6 3 ; B ru sh ,  1 9 6 7 ;  D u rk ee , 1 9 7 1 ) .  Some 
p o l l e n  s t u d i e s  from Iowa h a v e  shown h ig h  p e r c e n t a g e s  o f  P i n u s  
and A b i e s  p o l l e n  a t  t i m e s  when t h e s e p o l l e n  t y p e s  w ere  p r e ­
s e n t  i n  low  p e r c e n t a g e s  e l s e w h e r e  i n t h e  r e g i o n .  For e x a m p le ,  
D urkee (1 9 7 1 ) r e p o r t e d  g r e a t e r  th a n  30% Pi n us p o l l e n  in  t h e  
l a t e - g l a c i a l  a t  Woden Bog, and B rush  (1 9 6 7 )  r e p o r t e d  g r e a t e r
th a n  20% p i n e  p o l l e n  a t  C o lo  Bog when P i n u s  was p r e s e n t  i n  
o n l y  s m a l l  p e r c e n t a g e s  e l s e w h e r e  i n  t h e  M idw est a t  t h e  same
t im e  ( e . g . ,  W right e t  a l . ,  19 6 3 ; J e l g e r s m a ,  1 9 6 2 ;  W atts  and  
B r i g h t ,  1 9 68; M cAndrews, 1 9 6 7 ;  J .  G r u g er , 1 9 7 3 ) .  W right
4(1 9 6 8 )  s u g g e s t e d  t h a t  some p i n e  t r e e s  may h a v e  s u r v i v e d  t h e  
l a t e - W i s c o n s i n a n  g l a c i a l  c l i m a t e  i n  s m a l l  s t a n d s  i n  th e  upper  
M id w e s t ,  b u t  he d id  n o t  e n v i s i o n  p i n e  s t a n d s  s u f f i c i e n t  t o  
p r o d u c e  g r e a t e r  th a n  30% o f  t h e  p o l l e n  r a i n .  P in e  ap p ea rs  
t o  h a v e  s p r e a d  n o r th w e s tw a r d  i n t o  t h e  u p p er  M id w est a c r o s s  
t h e  G r ea t  L akes a r e a  b u t  s t o p p e d  i t s  t r a n s g r e s s i o n  b e f o r e  
r e a c h i n g  t h e  p l a i n s  s t a t e s  ( D a v i s ,  1974? McAndrews, 1 9 6 7 ) .
S i m i l a r l y ,  p e r c e n t a g e s  o f  A b i e s  p o l l e n  i n  t h e  l a t e -  
g l a c i a l  s e d im e n t s  o f  Iowa ( e . g . ,  g r e a t e r  th a n  75% a t  Colo  
B og , B ru sh ,  1967) w e r e  h i g h e r  th a n  f i r  p o l l e n  p e r c e n t a g e s  
from  e l s e w h e r e  in  t h e  r e g i o n  ( e . g . ,  W r ig h t ,  e t  a l . , 1963;  
J e l g e r s m a ,  1 9 6 2 ) .  To e x p l a i n  t h e s e  h i g h e r  v a l u e s  o f  p in e  
and f i r  p o l l e n ,  D urkee (1 9 7 1 ) p o s t u l a t e d  a r e f u g iu m f o r  t h e s e
t r e e s  i n  Iowa d u r in g  t h e  l a t e - W i s c o n s i n a n  g l a c i a l  a d v a n c e s .
METHODOLOGY
The b og  was c o r e d  by t h e  a u t h o r s  and Dr. R. G. Baker  
in  J u l y ,  1 9 7 4 ,  w ith  a two in c h  d ia m e t e r  s o i l  p r o b e .  A one 
in c h  d ia m e t e r  probe w as u se d  f o r  t h e  l o w e s t  35 cm b e c a u s e  
t h e  w id e r  d ia m e te r  p r o b e  c o u ld  n o t  b e  p u sh ed  th r o u g h  th e  
b a s a l  s i l t s .  An a t t e m p t  was made t o  l o c a t e  t h e  p o l l e n  and 
r a d io c a r b o n - d a t e d  s i t e  c o r e d  by W alker from  t h e  m easurem ents  
f o r  s i t e  Q g iv e n  by K l e i s s  ( 1 9 6 9 ,  p .  1 1 8 ) .  C o r es  w ere  ta k en  
a t  v a r i o u s  p l a c e s  t o  c o n f ir m  t h e  p r e s e n c e  o f  s i m i l a r  s t r a t i g ­
rap h y  th r o u g h o u t  t h e  b o g .
One c o r e  was sa m p le d  a t  5 cm i n t e r v a l s  and p r o c e s s e d  
f o r  p o l l e n  f o l l o w i n g  t h e  m ethod o f  F a e g r i  and I v e r s e n  ( 1 9 6 4 ) .
5P o l l e n  g r a i n s  were i d e n t i f i e d  u s i n g  k e y s  i n  F a e g r i  and I v e r -  
s e n  ( 1 9 6 4 ) ,  McAndrews, e t  a t . , (1 9 7 3 )  and Kapp (1 9 6 9 )  and
by co m p a r iso n  t o  t h e  r e f e r e n c e  c o l l e c t i o n  o f  t h e  U n i v e r s i t y  
o f  Iow a . The v e g e t a t i o n  o f  t h e  a r e a  was r e c o n s t r u c t e d  u s i n g
s t a n d a r d  p a l y n o l o g i c a l  t e c h n i q u e s  ( e . g . ,  D a v i s ,  1 9 6 3 ) .
RESULTS AND DISCUSSION
The o r g a n ic  m a t e r i a l s o f  Sumner Bog a r e  i n s e t  in  t e r ­
r a c e  s e d im e n t s  a s  shown i n f i g u r e  2 .  The f l u v i a l  s e d im e n t s  
o f  t h e  t e r r a c e  have  b e e n  d a t e d  a t  2 3 , 7 5 0 ± 650 RCYBP ( K l e i s s ,
1 9 7 0 ) .  F ig u r e  3 show s t h e  d e t a i l s  o f  t h e  b og  s t r a t i g r a p h y .  
The a u t h o r s  h y p o t h e s i z e d  an u n c o n fo r m ity  in  t h e  b og  s e q u e n c e  
in  o r d e r  t o  e x p l a i n  t h e  q u e s t i o n  o f  c o n i f e r s  s e e m in g ly  p r e ­
s e n t  a t  Sumner u n t i l  6 ,1 3 0  RCYBP. Such a h i a t u s  w as n o t  an 
u n l i k e l y  p o s s i b i l i t y .  In  t h e  m id s t  o f  t h e  o r g a n i c  m a t e r i a l s ,  
in  t h e  c o r e  w hich  was u se d  f o r  t h e  p o l l e n  and r a d io c a r b o n  
d a t e s  shown in  f i g u r e  1 ,  a t  a d e p th  o f  6 0 -6 2  i n c h e s  o c c u r s  
a s i l t  loam  c o n t a i n i n g  a r e l a t i v e l y  s m a l l  am ount o f  o r g a n ic  
c a r b o n .  The s i l t  loam  i s  dark  g r a y i s h  brown (2 .5 Y  4 /2 )  t o  
d ark  g r a y  (5Y 4 /1 )  and o v e r l i e s  p e a t  o r  muck. H ow ever, t h e s e  
u n d e r l y i n g  o r g a n ic  s e d im e n t s  do n o t  e x h i b i t  t h e i r  u s u a l  b l a c k  
c o l o r  (N 2 / 0  or  10 YR 2 / 1 ) .  I n s t e a d ,  t h e y  a r e  o x i d i z e d  t o  
a d ark  r e d d i s h  brown (5 YR 3 / 2 )  c o l o r .  K l e i s s  ( 1 9 6 9 ,  p .  118)  
r e p o r t e d  fo u r  i n c h e s  (6 2 - 6 6  i n c h e s )  o f  t h i s  o x i d i z e d  muck 
b e lo w  t h e  two i n c h e s  o f  s i l t  loam in  t h e  o r i g i n a l  p o l l e n  c o r e  
( s i t e  Q, f i g .  3 ) .  The numbered c o r e s  i n  f i g u r e  3 w ere  ta k e n  
i n  t h e  v i c i n i t y  o f  s i t e  Q by t h e  a u t h o r s  and show t h e  v a r i a ­
t i o n s  i n  t h e  m a t e r i a l s  in  t h e  l e v e l ,  u n er o d e d  a r e a  o f  t h e
6w e s t  e a s t
Figure 2. Geologic setting of S u m n e r  B o g  (after Kleiss, 1969).
7b o g .  T h e se  d i s t i n c t  m in e r a l  s e d im e n t s  ra n g e d  from  z e r o  t o  
e i g h t  i n c h e s  t h i c k ,  and t h e  o x i d i z e d  p e a t  o r  muck ran ged  
from  f o u r  t o  n e a r ly  24 i n c h e s  in  t h i c k n e s s .  T h ese  g ray  s i l t s
w ere  a lw a y s  found o v e r l y i n g  th e  o x i d i z e d  p e a t .  Two r a d i o ­
ca rb o n  d a t e s  were o b t a i n e d  from t h e  a u t h o r s '  p o l l e n  c o r e  
( f i g .  3 - 4 ) :  1) f i v e  cm (tw o i n c h e s )  a b o v e  t h i s  s t r a t i g r a p h i c
b r e a k  5 ,5 2 0  ± 70 RCYBP W I S -8 1 4 ) ; 2) 5 cm (two i n c h e s )  b e lo w  
i t ,  9 ,2 7 0  ± 90 (W I S -8 1 1 ) . T h ere  i s  a d i f f e r e n c e  o f  3 ,7 5 0  RCY 
i n  10 cm ( f o u r  i n c h e s )  o f  c o r e — s u b s t a n t i a t i o n  f o r  an u n co n ­
f o r m i t y .  The d a t e s  im m e d ia t e ly  ab o v e  t h e  u n c o n f o r m i t y - - 6 ,1 3 0  
RCYBP ( f i g .  1) and 5 ,5 2 0  RCYBP— m atch o t h e r  d a t e s  from t h i s  
r e g i o n  w h ich  mark e r o s i o n a l  u n c o n f o r m i t i e s  t h a t  c o i n c i d e  w i t h  
t h e  maximum warm-dry c o n d i t i o n s  in  t h e  m i d - p o s t g l a c i a l  ( e . g . ,  
H a l l b e r g ,  e t  a l . , 19 7 4 ; Knox, 1 9 7 2 ) .
Numerous sa m p le s  from  t h e  Sumner Bog c o r e s  w ere  b a r r e n  
o f  p o l l e n  o r  c o n t a in e d  abu n d an t opaq ue m a t t e r .  Sam ples from
t h e  to p  120 cm o f  c o r e  number 1 w ere  p a r t i c u l a r l y  d i f f i c u l t  
t o  c o u n t .  The opaq ue m a t t e r  may be  c h a r c o a l  and a t t r i b u t a b l e  
t o  p r a i r i e  f i r e s  d u r in g  t h e  p o s t g l a c i a l .  In an a t t e m p t  t o  
r e d u c e  t h e  opaque m a t e r i a l ,  v a r i o u s  s a m p le s  w ere  p r o c e s s e d  
u s i n g  t h e  method o f  M eh rin g er  (1967) and t h r e e  t e c h n i q u e s  
from Gray ( 1 9 6 5 ) .  T h ese  p r o c e d u r e s  d id  n o t  s u f f i c i e n t l y  r e ­
d u ce  t h e  opaque m a t t e r  t o  f a c i l i t a t e  c o u n t i n g .  C o n s e q u e n t ly ,  
o n ly  s a m p le s  w ith  r e a s o n a b ly  good  p r e s e r v a t i o n  and c o n c e n t r a ­
t i o n  w ere  c o u n t e d .  Most o f  t h e s e  s a m p le s  w ere  w i t h i n  t h e  
l o w e s t  one  m eter o f  t h e  c o r e .
8Figure 3. Details of S u m n e r  B o g  stratigraphy.
9The p o l l e n  p e r c e n t a g e s  a r e  g ra p h ed  i n  f i g u r e  4 .  An 
a t t e m p t  w as made t o  c o u n t  300 g r a i n s  from  e a c h  s a m p le ,  b u t  
p o o r  p r e s e r v a t i o n ,  s p a r s e  p o l l e n ,  and ab u n d an t op aq u e  m a t t e r  
l i m i t e d  t h e  p o l l e n  sum a t  f o u r  l e v e l s .  The p o l l e n  sum i n ­
c lu d e d  p o l l e n  o f  t r e e s ,  s h r u b s ,  and a n e m o p h i lo u s  h e r b s .
P o l l e n  o f  e n to m o p h i lo u s  h e r b s ,  a q u a t i c s ,  and s p o r e s  w ere  
e x c lu d e d  from t h e  p o l l e n  sum. C y p e r a c e a e  p o l l e n  w as a l s o  
e x c lu d e d  b e c a u s e  o f  i t s  p o t e n t i a l l y  l o c a l  o r i g i n .
The l o w e s t  m e te r  o f  t h e  p o l l e n  s e q u e n c e  was d i v i d e d  
i n t o  tw o p o l l e n  a s s e m b la g e  z o n e s .  The l o w e s t  z o n e ,  P i c e a -  
NAP ( n o n - a r b o r e a l  p o l l e n )  z o n e ,  was c h a r a c t e r i z e d  by a p p ro x ­
i m a t e l y  40-50% P i c ea  p o l l e n ,  40% n o n a r b o r e a l  p o l l e n ,  and 
g r e a t e r  th a n  10% G ram ineae p o l l e n .  G ram ineae and C henopod-  
ia c e a e -A m a r a n t h a c e a e  p o l l e n  d e c r e a s e d  i n  t h i s  zo n e  from t h e i r  
h i g h e s t  p e r c e n t a g e s  on t h e  d ia g r a m . Some th e r m o p h i lo u s  t r e e  
s p e c i e s ,  e . g . ,  Quercus  p o l l e n ,  d e c r e a s e d  t h r o u g h o u t  t h i s  z o n e .  
C y p e r a c e a e  p o l l e n  a l s o  d e c r e a s e d .
The P i a e a - L a r i x  p o l l e n  a s s e m b la g e  zo n e  i s  c h a r a c t e r i z e d
by v e r y  h ig h  p e r c e n t a g e s  (55-95%) o f  s p r u c e  p o l l e n ,  th e  
h i g h e s t  p e r c e n t a g e s  o f  l a r c h  p o l l e n  on t h e  d ia g r a m , and d e ­
c r e a s e d  p e r c e n t a g e s  o f  NAP.
The v e g e t a t i o n r e p r e s e n t e d  by t h e  P i c e a -NAP a s s e m b la g e  
zon e  i s  i n t e r p r e t e d a s  an op en  f o r e s t  e n v ir o n m e n t .  Compar­
i s o n s  w i t h  modern s u r f a c e  s a m p le s  ( L i c h t i - F e d e r o v i c h  and 
R i t c h i e ,  1 9 6 5 , 1968) s u g g e s t  t h a t  some a s p e c t s  o f  t h e  p o l l e n
r a i n  a t  Sumner Bog d u r in g  t h e  d e p o s i t i o n  o f  t h i s  a s s e m b la g e  
zo n e  w ere  s i m i l a r  t o  t h o s e  o f  t h e  op en  lo w la n d  f o r e s t - t u n d r a
Figure 4. S U M N E R B O GB r e m e r  County, Iowa
Pollen Percentage Diagram
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r e g i o n  around Hudson Bay t o d a y .  H ow ever , i t  i s  d i f f i c u l t
( i f  n o t  im p o s s ib l e )  t o  r e l a t e  M id w e ster n  l a t e - g l a c i a l  sa m p le s  
t o  m odern s u r f a c e  s a m p le s  b e c a u s e  o f  t h e  u b i q u i t o u s  la c k  o f  
p in e  p o l l e n  in  t h e  l a t e - g l a c i a l  a s s e m b l a g e s  ( e . g . ,  W r ig h t ,
1968; W righ t and W a t t s ,  1 9 6 9 ) .  T h is  zon e  i s  v e r y  s i m i l a r  
t o  some b a s a l  p o l l e n  z o n e s  in  n o r t h e a s t e r n  M in n e s o ta  ( e . g . , 
K o t i r a n t a  L a k e - la )  w h ich  h ave  b e e n  i n t e r p r e t e d  a s  tu n d r a  o r  
op en  f o r e s t - t u n d r a  b a s e d  on m a c r o f o s s i l  a n a l y s i s  (W right and 
W a tt s ,  1 9 6 9 ) .  C o n v e r s e l y ,  i n  s i m i l a r  z o n e s  in  s o u t h e r n  
M in n e s o t a ,  m a c r o f o s s i l s  h a v e  shown no e v i d e n c e  f o r  tu n d ra  
( t h e s e  s i t e s  g e n e r a l l y  e x h i b i t  h i g h e r  AP p e r c e n t a g e s  th a n  
t h o s e  o f  t h e  n o r t h e a s t  h o w e v e r ) . A s i n g l e  p o l l e n  sam p le  
from  t h e  B rayton  L o c a l  B i o t a  in  w e s t - c e n t r a l  Iowa showed a 
s i m i l a r  a s se m b la g e  ( D u l ia n ,  1 9 7 5 ) .  T h is  sa m p le  w as d a te d  
1 2 ,4 2 0  RCYBP, b u t  i t  c o n t a i n e d  m a c r o f o s s i l s  o f  s p r u c e  ( P i c e a  
s p . ) ,  n o r t h e r n  red  oak ( Que r c us  r u b r a ) ,  and b e a k e d  h a z e l  
( C o r y l u s  c o r n u t a ) . T h ese  m a c r o f o s s i l s  docum ent t h e  c o e x ­
i s t e n c e  o f  c o n i f e r s  and t h e r m o p h i lo u s  d e c id u o u s  t r e e s  in  a 
p o l l e n  a s se m b la g e  sh o w in g  o n l y  39% P i c e a  p o l l e n  and 30% NAP. 
T h ese  p o l l e n  p e r c e n t a g e s  and m a c r o f o s s i l s  s e e m in g ly  e x c lu d e  
tu n d r a  a s  t h e  d om in an t l o c a l  v e g e t a t i o n .
O b v io u s ly ,  a t  t h e  p r e s e n t  t im e  i t  i s  d i f f i c u l t  t o  i n ­
t e r p r e t  t h e  P i c e a - NAP zon e  e x c e p t  t o  s t a t e  t h a t  i t  d o e s  r e p ­
r e s e n t  an open f o r e s t .  What v e g e t a t i o n  c o m p r is e d  t h e  o p e n in g s  
i s  s u b j e c t  t o  q u e s t i o n .
The P i c e a - L a r i x  a s s e m b la g e  zon e  r e p r e s e n t e d  c l o s i n g  o r  
c l o s e d  c o n i f e r o u s  f o r e s t  d o m ia n te d  by P i c e a  and L a r i x .  The
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p o l l e n p e r c e n t a g e s o f t h e s e tw o t a x a a t Sumner com pared 
f a v o r a b l y t o modern s u r f a c e s a m p l e s from c l o s e d c o n i f e r o u s f 
o r e s t ( L i c h t i - F e d e r o v i c h and R i t c h i e , 1 9 6 8 ) . The n o t a b l e e 
x c e p t i o n a g a in was t h e l a c k o f p i n e p o l l e n i n t h e f o s s i l 
r e c o r d a t Sumner. T h e se p o l l e n p e r c e n t a g e s com pared f a v o r ­a 
b l y t o s i m i l a r a s s e m b l a g e s from o t h e r d ia g r a m s from th ro u g h 
o u t  t h e  r e g i o n  ( e . g . ,  W r ig h t ,  e t  a l . ,  1 9 6 3 ;  J e lg e r s m a ,  1962;
W a tt s and B r i g h t , 1 9 6 8 ) .
The p o l l e n s a m p l e s a t 120 and 125 cm ( f i g u r e 4) a l s o 
i n d i c a t e t h e p r e s e n c e o f a h i a t u s w h ic h was s u b s t a n t i a t e d 
by t h e r a d io c a r b o n d a t e s ( 5 , 5 2 0 ± 70 a t 1 1 0 -1 1 6 cm; 9 ,2 7 0 ± 
90 a t 1 2 5 . 5 - 1 3 2 cm ). T h i s h i a t u s w as u n r e c o g n i z e d by 
Walker Ruhe, e  t  a  l  .  ( 1 9 6 8 ) , and K l e i s s ( 1 9 6 9 ) , and a p p a r e n t 
l y was t h e r e a s o n f o r R u h e 's ( 1 9 6 9 , p . 194) e x t e n s i o n o f t h e 
ran ge o f  c o n i f e r o u s  f o r e s t  i n  Iowa b ey o n d  1 0 - 1 1 ,0 0 0  RCYBP.
The 9 ,2 7 0  RCYBP d a t e  j u s t  b e lo w  t h e  h i a t u s  and a t  th e  
u p per  b ou n d ary  o f  t h e  Pi c e a - L a r i x  p o l l e n  a s s e m b la g e  zone  
( f i g u r e  4) i s  s t i l l  c o n s i d e r a b l y  y o u n g e r  th a n  t h i s  zone h as  
b e e n  d a t e d  e l s e w h e r e  i n  t h e  r e g i o n .  For e x a m p le ,  t h e  upper  
b o u n d a ry  o f  t h i s  z o n e  was d a t e d  a t  1 0 ,2 3 0  RCYBP a t  K irch n er  
Marsh (W rig h t ,  e t  a l . , 1 9 6 3 ) ,  a t  1 1 ,2 5 0  RCYBP a t  M adelia  
( J e l g e r s m a ,  1 9 6 2 ) ,  s o o n  a f t e r  1 1 ,8 8 0  RCYBP a t  Hughes P ea t  
Bed ( H a l l ,  1 9 7 1 ) ,  and a t  1 0 ,6 7 0  RCYBP a t  P i c k e r e l  Lake 
(W atts  and B r i g h t ,  19 68) . The y o u t h f u l n e s s  o f  t h e  Sumner 
d a t e  i s  p r o b a b ly  a t t r i b u t a b l e  t o  e i t h e r  t h e  downward move­
m ent o f  y ou n ger  hum ic a c i d s  d u r in g  t h e  w e a t h e r i n g  and o x i ­
d a t i o n  o f  th e  p e a t  a f t e r  e r o s i o n  e x p o s e d  i t ,  o r  t o  th e
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i n c l u s i o n  o f  you n ger  m a t e r i a l  i n  t h e  r a d i o c a r b o n - d a t e d  
sam p le  by  c o n t a m in a t io n  from n a t u r a l  m ix in g  a f t e r  p e a t  f o r ­
m a t io n  resum ed a g a in  a t  a p p r o x im a t e ly  6 , 1 3 0 - 5 , 5 2 0  RCYBP. 
P o l l e n  c o u n t s  in  t h e  u p p erm o st sam p le  o f  t h e  P i c e a - L a r i x  
a s s e m b la g e  z o n e ,  a t  125 cm, show t h a t  a s  P i c e a  and L a r i x  
p e r c e n t a g e s  d e c l i n e d ,  G ram in eae , A m b r o s i a , and A r t e m i s i a
i n c r e a s e d .  T hese  t a x a  a r e  m ost ab u n d an t d u r in g  t h e  m id -  
p o s t g l a c i a l  a t  o t h e r  s i t e s  i n  t h e  a r e a  and n o t  im m e d ia te ly  
f o l l o w i n g  t h e  P i c e a - L a r i x  z o n e  ( e . g . ,  W r ig h t ,  e t  a t . ,  1 9 6 3 ) .  
The 125 cm p o l l e n  s a m p le ,  a s  w e l l  a s  t h e  r a d io c a r b o n  sa m p le ,  
may c o n t a i n c o n t a m in a t io n  from a b o v e  t h e  h i a t u s .
B e c a u s e  o f  t h e  p o o r  p r e s e r v a t i o n  and ab u n d an t opaque  
m a t e r i a l  i t  was i m p o s s i b l e  t o  c o n s t r u c t  a p o l l e n  d ia g ra m  f o r  
t h e  5 ,5 2 0  RCYBP t o  p r e s e n t  p o r t i o n  o f  t h e  c o r e .
CONCLUSIONS
1 .  P o l l e n  and p h y s i c a l  s t r a t i g r a p h i c  e v i d e n c e  and  
r a d io c a r b o n  d a t e s  i n d i c a t e  t h a t  a p r e v i o u s l y  u n r e c o g n iz e d  
h i a t u s  e x i s t s  in  Sumner B og . D u r in g  t h e  w a r m e s t ,  d r i e s t  
p a r t  o f  t h e  p o s t g l a c i a l  ( c a .  7 , 2 0 0 - 6 , 2 0 0 RCYBP) o r g a n i c  s e d i ­
m en ts  c e a s e d  t o  a c c u m u la te  and e r o s i o n  e n s u e d .  D e s s i c a t i o n
and l o w e r i n g  o f  t h e  w a t e r  t a b l e  a l l o w e d  t h e  e x p o s e d  upper  
s u r f a c e o f  o r g a n ic  s e d im e n t s  t o  b e  o x i d i z e d .  T h in  m in e r a l
s e d im e n t s  w ere  d e p o s i t e d  on t h i s  u n c o n fo r m a b le  s u r f a c e .  P e a t  
s e d i m e n t a t i o n  resum ed c a .  6 , 1 3 0 - 5 , 5 2 0  RCYBP.
2 . A r a d io c a r b o n  d a t e  o f  9 ,2 7 0  RCYBP im m e d ia t e ly  b e lo w
t h e  u n c o n fo r m ity  i s  p r o b a b ly  t o o  y o u n g ,  b a s e d  on p o l l e n  e v i ­
d e n c e .  T h is  may b e  a t t r i b u t e d  t o  c o n t a m i n a t i o n  by y o u n g er
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o r g a n i c  m a t e r i a l s  d u r in g  e x p o s u r e  and w e a t h e r i n g  o r  a f t e r
p e a t  f o r m a t io n  resum ed on t h e  u n c o n fo r m a b le  s u r f a c e .
3 .  L a t e - g l a c i a l  v e g e t a t i o n  i s  i n t e r p r e t e d  a s  open  
c o n i f e r o u s  f o r e s t  ( p o s s i b l y  open  f o r e s t - t u n d r a )  p r o g r e s s i n g  
t o  a c l o s e d  c o n i f e r o u s  f o r e s t  o f  s p r u c e  and l a r c h .  The low  
p e r c e n t a g e s  o f  p in e  and f i r  p o l l e n  a r e  c o n s i s t e n t  w i t h  l a t e -
g l a c i a l  a s s e m b la g e s  e l s e w h e r e  in  t h e  u p per  M id w est  b u t  n o t  
w i t h  some p r e v i o u s  s t u d i e s  from Io w a . A p p a r e n t l y ,  p in e  and 
f i r  t r e e s  w e re  n o t  g r o w in g  i n  abu ndan ce  in  n o r t h e a s t e r n  
Iowa d u r in g  t h e  l a t e - g l a c i a l .
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